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OPTIMAY, PARALLEL COMPUTER ARCHITECTURE
FOR INTERDISCIPLINARY MECHANICS STITMULATIONS

Densifving Solid-
Fluid Model:

Dynamic Polwy Tree

Arrangement of

Processors

Z —Fluid Processors

1 D —Solid Processors

\ ' —1
\ Level 2 D
~ : [ T iy =)
0N .. 00
~ \ e — T ——
3 P00 G000
7 \
\
X
\ Blade
\ T U
\ : ! Level 3 - - Z . ﬁ
St ~~- VvAa-u dkxr0o-00
A ~ ~— - —
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\ N ———
2% ) - 00
\
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Example Problem

Given s

Consider Sgare Region With Fine
Uniform Mesh

Problem:

Define Optimal Poly Tree

\

(Ng)2 - Total Mesh Points
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TWO LEVEIL POLY TREE

K
N
7 N
N
Global
7 TN
r T Level
Ng +
N < — 1T Level
K
. 1
HENEN
POLY TREE
Global Level
P —
~
o o 15t 1evel

- Total Number of Processors
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ASYMPTOTIC COMPUTATIONAL EFFORT:

TWO LEVEL

- STRAIGHT FULL SIMULATION

)4

Q
¢
MH

(Ng

- TWO LEVEIL POLY TRER

- COMMUNICATIONS

o :
Cc ~ Br(8(Ng) + 8K Ng)
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THREE LEVEL POLY TREE

Global ILevel

4

POLY TREE

Global
Level
.
d N
® ° 15trevel
. —
r ™~ r -~

o o o 2ndLevel
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ASYMPTOTIC COMPUTATIONAL EFFORT:

THREE LEVEL

o 3
o = L KiIN D
3
KZCNg>

(K,D>

4.9
C ~ Z

QO
0
Mo
L

Znd I1st oth

Level Level Level
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INTERPOLATIVE REDUCTION : 3 LEVEL

4 o
H |

MESH LEVEL REDUCTION
Global ’ IO
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1 I 1
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